In vivo optical imaging of LacZ expression using lacZ transgenic mice.
beta-Galactosidase (beta-gal) (encoded by the lacZ gene) has been widely used as a transgene reporter enzyme. The ability to image lacZ expression in living transgenic animals would further extend the use of this reporter. It has been reported that 7-hydroxy-9H-(1,3-dichloro-9,9-dimethylacridin-2-one)-beta-d-galactopyranoside (DDAOG), a conjugate of beta-galactose and 7-hydroxy-9H-(1,3-dichloro-9,9-dimethylacridin-2-one), is not only a chromogenic lacZ substrate but that the cleavage product has far-red fluorescence properties detectable by in vivo imaging. In an attempt to noninvasively image lacZ expression in vivo, we applied fluorescence imaging to a G protein-coupled receptor (GPR56), knockout (KO) mouse model, in which the lacZ gene is introduced in the GPR56 locus. Compared to wild-type (WT) mice, GPR56KO/LacZ mice showed three- to fourfold higher fluorescence intensity in the head area 5 min after tail-vein injection of DDAOG. beta-Gal staining in sections of whole brain showed strong lacZ expression in homozygotes, but not in WT mice, consistent with lacZ activity detected by in vivo imaging. The kidneys were also visualized with fluorescence imaging both in vivo and ex vivo, consistent with beta-gal staining findings. Our results demonstrate that fluorescence imaging can be used for in vivo real-time detection of lacZ activity by fluorescence imaging in lacZ transgenic mice. Thus, this technology can potentially be used to noninvasively image changes of certain endogenous molecules and/or molecular pathways in transgenic animals.